Neurogenic electrical responses of single smooth muscle cells of the dog middle cerebral artery.
Electrical responses induced by perivasascular nerve stimulation were recorded intracellularly from the smooth muscle of dog middle cerebral artery. With nerve stimulation, the muscle membrane produced excitatory junction potential and then a slow hyperpolarization. The excitatory junction potential showed facilitation and the slow hyperpolarization showed depression phenomena, when the nerves were stimulated with twin pulses. Generation of the slow hyperpolarization was associated with an increase in the potassium conductance of the membrane and was suppressed by tetraethylammonium, which depolarized the membrane, reduced the membrane conductance, and increased the amplitude of the excitatory junction potential. Treatment with 6-hydroxydopamine abolished the excitatory junction potential, but not the slow hyperpolarization; the latter was suppressed by tetrodotoxin. The amplitude of slow hyperpolarization was decreased by application of tetraethylammonium or ATP, but was not affected by application of atropine, neostigmine, theophylline, apamin, ouabain, norepinephrine, propranolol, or guanethidine. ATP produced transient depolarization of the membrane with associated decrease in the membrane resistance. The excitatory junction potential was attributed to activation of the noradrenergic nerves, whereas the slow hyperpolarization was not generated by activation of adrenergic, cholinergic, or purinergic receptors. Inasmuch as the electrogenic Na-K pump, cAMP, and ATP were not involved in the generation of slow hyperpolarization, the possibility of an unidentified chemical transmitter should be given attention.